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Q2.

Q3.

Q4.

Mutual inductance of two coils is M. First coil has constant current i and second has no
current. If current in first coil dies out in very short time, magnitude of charge which will
move in second coil is a (resistance of each coil is R)

Mi
@5
2Mi

(b) 28

OF=
2R
(d) None of these

Two concentric and coplanar circulaf coils have-radii a and b(>>a) as shown'in.figure:
Resistance of the inner coil is R-Current’in the outer coil is increased from 0.te.i, then the
total charge circulating thelinfniercoil is:

~

Uoia?® Upiab Uoimh? Koib
@ Sy ) or Chrrr () S

A small square loop of wire of side | is placed inside a large square loop of wire of side L(L> >
I). The loops are coplanar and their centres coincide. The mutual inductance of the system is
proportional to:

(@ IL (b) I2/L (c) L (d) L

Two circular coils can be arranged in any of the three situations shown in the figure. Their
mutual inductance will be:

i 0
COTHOHTO0
(a) (b)

(c)
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Q5.

Qe.

Q7.

Qs.

Qo.

Q 10.

v’
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(a) maximum In situation (a) (b) maximum in situation (b)
(c) maximum in situation (c) (d) the same in all situations

A short solenoid of length [ , cross sectional area A;, and no of turns per unit length n, is

placed at centre of long solenoid of length [, , cross sectional area A,, and no of turns per
unit length n, . Mutual inductance of solenoid will be

]

(@) uoAy Ly nyn,
(b) oAz Iy nyny
(c) HoAq I nyn,
(d) oAz Iy nyn,

Two coils, 1 & 2, have a mutual inductance = M and resistances.R each.\A'current flows in
coil 1, which varies with time as; |1 = kt?, where k is a.constant and-'t"is time. Find the total
charge that has flown through coil 2, between/t=0and t =T,

(a) 2kMT?2 /R (b). kMT? /2 R

(c) 4kMT2 /R (d) kMT>/R

Two coaxial solenoids-are madé by-winding thin insulated'wire over/a pipe of cross-sectional
area A = 10 cm? and length = 20 em. If one of the solenoeids‘has 300 turns and the other 400
turns, their mutualinductance is (u, = 4w X 107"Tmd™?!)

(a) 2.4 107> H

(b) 4:8' x-107*H

(c) 4.8mTx107°H

(d)2.4 T x10™*H

If we increase no.of turns.in acoil to n times, self inductance will increase to
(@) n times

(b) n? times

(c) n3 times

(d) n* times

Two identical solenoids are placed coaxially at large separation r from each other. Each
solenoid has no of turns per unit length n and length | and cross sectional area A. mutual
inductance of solenoids is

uon?1*A? pon?rta?
( ) 27'[r23 ) ( ) 271'1"22 )

Uon-leA” 2124 Hon“loA” 2124
( ) 4mr3 ( ) 2712

Two coils are at fixed locations. When coil 1 has no current and the current in coil 2 increases
at the rate 15.0 A/s the e.m.f. in coil 1 in 25.0 mV, when coil 2 has no current and coil 1 has a
current of 3.6 A, flux linkage in coil 2 is-

(a) 16 mWb

(b) 10 mWb
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Q11.

Q 12.
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(c) 4 mWb
(d) 6 mWb

A long straight wire is placed along the axis of a circular ring of radius R. The mutual

inductance of this system is-
HoR
(@)=

TUoR
(b) ==

(c) =
(d)o

A solenoid of self inductance L is devided in to two equal parts to make two solenoids . Self

inductance of one part
(@) is equal to L/2

(b) is less than L/2

(c) is greater than L/2
(d) None of these

Answer Key

Q.1 a

Q.2 a

Q3 b

Q4 a

Q.5 a

Q.6 d

Q.7 d

Q8 b

Q.9 a

Q.10 d

Q11 d

Q.12 b
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Written Solution

DPP-5 & 6 EMI- Mutual Induction, Self
Inductance of Solenoid, relation between
mutual iInduction and self induction

By Physicsaholics Team




Q.1) Mutual inductance of two coils is M. First coil t current I and
second has no current. If current in first coil dies-out rt time, magnitude

of charge which will move in second coil is a<(re each coil is R)
M

e %@@ o
% S
(c) % O pm w@ Tk\

- /

2NN wi

@
(d) None 'of these %é) | R
)




Q.2) Two concentric and coplanar circular coils have
figure. Resistance of the inner coil is R. Current
to 1, then the total charge circulating the Inner-coil

Q@I IS Increased from O

b(>>a) as shown In

— /Q«oa )
6= éomo %@
\ ,\a
p= LiFt = %
27 b ,,©\> *
M___ /(,oq \) \M/ — ,(.,,a’*l
2 LR,
RS2
O\
Mgl‘a Moiﬂbz (d) ,Llolb
2RDb 2Ra 2TTR




Inductance of the system IS proportlonal to:

Q.3) A small square loop of wire of side | is placed i e square loop of wire
of side L(L> > I). The loops are coplanar and th@ Ide. The mutual

Cﬂv\-\rm ,-,/ \\‘":

(d) L2/




Q.4) Two circular coils can be arranged in any of the‘t @UOHS shown in the
figure. Their mutual inductance will be

-

—/

(b) @
uatlo wg (b) maximum in situation (b)
(c) maxi In s%@é% (d) the same In all situations




length n, Is placed at centre of long solenoid of sectional area A,,
and no of turns per unit length n,, . Mutual | Ien0|d will be

Q.5)A short solenoid of length [, , cross sectional a W{E& no of turns per unit

\Y\l

mAl l; nyn,

(b) upAy 1, n1n2\
(c) .UoAyl \\\\\
(d) lloA n1 2




Q.6) Two colls, 1 & 2, have a mutual inductance = M and resi
current flows in coil 1, which varies with time as; |, %% Y

't" 1s time. Find the total charge that has flown th@g |
T. ,
_..k,t [ ( “ )
—/
© W

(c) 4k s +&~.0«4@ MT2 /R
’\<§ % /\‘l A}J
AT e

@ MKT® = M

4 < MkaTt R




Q.7) Two coaxial solenoids are made by winding thin i d wire over a pipe of
cross-sectional area A = 10 cm? and length = 20 cm. e solenoids has 300
turns and the other 400 turns, their mutual |n [anCce =41 X 107’TmA™1)

7 = &
(a) 2.4 10° H ‘! - ,l‘ﬁ ' '(‘ X\\/ =
Oismn 104H® ‘= ?\S’OO/A,L

(c) 4.8y
24 % X @AN:W/@(M(XQM')W
o)V =

= {oo L, |

@® M = €00 Xhe= (aoX 4T Xlgt







area A. mutual inductance of solenoids is

Q.9) Two identical solenoids are placed coaxially at ration r from each
other. Each solenoid has no of turns per unit Ien | and cross sectional
!-v . :
V >




V, when coil 2 has

Q.10) Two colls are at fixed locations. When coil 1 ha rrent and the current in
coil 2 increases at the rate 15.0 A/s the e.m.f. in coil 11 .

no current and coll 1 has a current of 3.6 A, flux oll 2 is-

Cm'ﬂ | Gt z .

dt |
(b) 10 m s \Q§;j> = ¢ M\/\fk
(c)4m \\/\’1

s @ﬂ@j ;i




Q.11) Along straight wire Is placed along the axis o @ring of radius R.
The mutual inductance of this system Is- %%

/g [ C %
)
@) 5" A@@ > @©

(b) e % Ny o ®®




(a) Is equal to L/2
_(BYTs less than L/ «

(C) Is great n ¢~ L LU M
@ NOQ{% %%X@@@%m o
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